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Orchestra Scientific: a new 
spin-off to capture CO2

Last year, ICIQ researchers discovered a blue material 
capable of ‘trapping’ CO₂ molecules. This new mate-
rial –a metal-organic framework– slows down CO₂ 
molecules, allowing the separation of carbon dioxide 
in a mixture of gases. Now, researchers will commer-
cialise said technology with a new spin-off company 
– Orchestra Scientific.
This novel technology incorporates the blue MOF into 
thin plastic layers that, rolled up, can be introduced in 
gas pipes and reactors. When gas mixtures circulate 
through these rolls, CO₂ molecules are slowed down 
and separated from the mixture, which is particularly 
useful for biogas refinery.
Biogas is mainly composed of methane and carbon di-
oxide. The former would have a tremendous impact on 
pollution if directly emitted to the atmosphere, thus it’s 
normally burned down. “Methane has a greenhouse ef-
fect 21 times bigger than carbon dioxide, yet we often 
forget the danger it represents,” explains Dr. Cristina 
Sáenz de Pipaón, Orchestra’s CEO. “However, if you 
separate the two gases, they both have an added value 
we can take advantage of,” she adds.
The project was born inside Prof. José Ramón Galán-
Mascarós’ group, and grew thanks to the support of 
the Obra Social “la Caixa” Foundation in ICIQ’s Incu-
bator Call. Full story here.

VIRO-FLOW: ICIQ’s 
industrial ITN
H2020 Innovative Training Networks (ITN) support 
competitively selected doctoral programmes, imple-
mented by partnerships of actors from different coun-
tries across Europe and beyond. In particular, the Euro-
pean Industrial Doctorates (EID) programme offers can-
didates the opportunity to develop their skills spending 
at least half their PhD in a leading European company, 
and the rest of it in an excellent research institution.

VIRO-FLOW obtained €750k together with AiCuris 
Anti-infective Cures GmbH, a German pharmaceu-
tical company focused on the discovery, research 
and development of novel antiviral and antibacte-
rial agents for the treatment of infectious diseases. 
The global objective of this ITN-EID programme is 
to provide innovative and high-level training in drug 
discovery for 3 PhD candidates supported by a net-
work of experts in virology and drug development 
at AiCuris, and ICIQ, which develops state of the art 
flow chemistry solutions through their Technology 
Development Unit ERTFLOW.
The project is coordinated by  by Prof. Miquel A. 
Pericàs, ICIQ Director and Group Leader, and Dr. Es-
ther Alza, ERTFLOW Technology Development Unit 
Manager. From AiCuris, the project will be coordi-
nated by Dr. Helmut Buschmann, Head of Chemistry 
and Patents, and Dr. Thomas Goldner, Senior Scien-
tist active in Hepatitis B Virus (HBV) research.

The new blue material that traps CO2 molecules.

http://www.iciq.org
http://www.iciq.es
http://www.youtube.com/user/ICIQchem
http://www.facebook.com/pages/ICIQ-Institute-of-Chemical-Research-of-Catalonia/144238989002179?sk=wall
http://twitter.com/ICIQchem
http://www.orchestrasci.es
http://www.iciq.org/research/research_group/prof-j-r-galan-mascaros/
http://www.iciq.org/research/research_group/prof-j-r-galan-mascaros/
http://www.iciq.org/170-ke-to-stimulate-entrepreneurship/
http://www.iciq.org/170-ke-to-stimulate-entrepreneurship/
http://www.iciq.org/orchestra-scientific-a-new-spin-off-to-capture-co2/
http://www.viro-flow.eu
http://www.aicuris.com/
http://www.ertflow.com/
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A new catalyst to produce 
cheaper and cleaner H2

Electrolysis, splitting water molecules with electricity, 
is the cleanest way to obtain hydrogen, a clean and re-
newable fuel. Now, researchers at ICIQ and URV, led 
by Prof. José Ramón Galán-Mascarós, have designed a 
cobalt-tungsten catalyst that reduces the cost of elec-
trolytic hydrogen production. The work has been pub-
lished in Nature Chemistry.

“Normally, hydrogen is obtained from using a cheap 
process called steam reforming. But this is not clean 
hydrogen, this process uses natural gas and produces 
carbon dioxide and other contaminants,” explains Ga-
lán-Mascarós. “Breaking the water molecule is clean-
er, but it’s not easy. We need to develop new cheap, ef-
ficient catalysts that allow us to obtain hydrogen at a 
competitive price,” he says. To date, the best catalysts 
are based on iridium oxides, but iridium is a very ex-
pensive and scarce precious metal. Read more.

Polyoxometalate electrocatalysis based on earth-
abundant metals for efficient water oxidation in aci-
dic media.
M. Blasco-Ahicart, J. Soriano-López, J.J. Carbó, J.M. Po-
blet, J.R. Galán-Mascarós.
Nat. Chem., 2017, DOI: 10.1038/nchem.2874.

CO2 Value Europe

On 30 November 2017, 43 leading industrial and re-
search stakeholders from across Europe gathered in 
Brussels to launch CO2 Value Europe, the new Europe-
an association dedicated to CO2 utilisation. Its mission 
is to promote the development and market deploy-
ment of sustainable industrial solutions that convert 
CO2 into valuable products, in order to contribute to 
the net reduction of global CO2 emissions and to the 
diversification of the feedstock base.

ICIQ is one of the founding members of CO2 Value Eu-
rope together with other research and technology or-
ganisations, large industrial corporations, small and 
medium enterprises, universities and clusters, ports 
and associations.

Two more PoCs grants

Congratulations to ICIQ Group Leaders Rubén Martín 
and José Ramón Galán-Mascarós. Both of them have 
received Proof of Concept (PoC) grants from the Eu-
ropean Research Council (ERC). ICIQ has obtained 7 

PoC grants in the last 10 years.

Prof. Martín earned his second PoC 
grant to work on the project entitled 
“Late-stage catalytic carboxylation 
techniques with labelled carbon 
dioxide” (LABEL-DIOX).

Prof. Galán-Mascarós obtained 
his third PoC grant to develop 
“Separation membranes for 
carbon dioxide removal from gas 
streams“ (MEMCARB). 

PoC grants are aimed at verifying 
whether or not ideas generated 

in the course of a previous ERC-funded project have 
practical potential, with a financial injection of up to 
€150.000 over a period of 18 months. 

The cobalt-tungsten polyoxometalate.

Prof. Martín

Prof. Galán-Mascarós
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NOAH and eSCALED

Starting in 2018, Prof. Pau Balles-
ter, ICIQ Group Leader, will co-
ordinate a European Training 
Network (ITN) focused on the 
design of new methodologies 
for molecular encapsulation. 
Researchers involved will look 
for new ways of ‘trapping’ mol-

ecules inside molecular containers to develop, among 
other things, controlled drug delivery systems and sen-
sors. The network, called NOAH, is formed by 9 Euro-
pean institutions including leading industrial partners 
Covestro and Mind the Byte. It will train 10 new PhDs.

Moreover, Prof. Antoni Llobet, ICIQ Group Leader, will 
participate as a partner in eSCALED, a European Joint 
Doctorate that will train 11 PhDs. Their research will 
be focused on artificial photosynthesis, and will count 
on the collaboration of important European compa-
nies in the field such as Solaronix, Vertech, and Riva.

BIST updates
█ Women in science

On November 28th, BIST organized a round ta-
ble on the topic “Empowering Women in Science 
within the BIST Community.” The panel of speakers 
included representatives from each BIST center. It 
was an afternoon full of discussions and great pro-
posals. Dr. Mónica Pérez-Temprano, ICIQ Group Lea-
der, made it clear: good mentors are the key to em-
powering and achieving gender balance in science.

█ Prebist and Probist

Two BIST programmes 
received funding from the 
Marie Sklodowska-Curie 
COFUND call and are of-
fering 28 PhD fellowships 
and 61 postdoctoral fel-
lowships. These pro-
grammes will reinforce 
BIST ability to attract 
international scientific 
talent. More info.

█ Ignite call

BIST launched its second 
Ignite Call for Collabora-
tive Seeding projects in 
order to foster multi-
disciplinary research 
among the BIST commu-
nity.  This year, five new 
collaborative research 
ideas will be selected by 
a scientific committee to 
be funded with 20.000€ 

each and given eight months to be developed. Deadline 
for applications is January 15th, 2018. More info.

28 four-year 
fellowships available

TWO CALLS: 

1 Nov. 2017 (deadline 7 Jan. 2018)
15 Mar. 2018 (deadline 14 May 2018) 

bist.eu/prebist

Launch your scientific doctoral 
career in our international 
PhD focused on excellent 
research in a multidisciplinary 
environment

PREBIST PhD 
Fellowships

   Biomedicine
    
     Chemistry
   
  Nanoscience
  
        Photonics   
   

Member institutions of the board:

The BIST research centres are:

scientific training 
program

personalized doctoral
career development

Physics

This project has received funding from the European Union’s Horizon 2020 research and innovation 
programme under the Marie Skłodowska-Curie grant agreement No 754558.

Barcelona Institute of 
Science and TechnologyBIST

Ignite your 
collaborative 
research!
2nd edition now open 

Start new collaborations within BIST

Find a novel multidisciplinary approach
to a new or unsolved question 

Deadline Monday January 15, 2018

Member institutions of the Board:

BIST centers:

bist.eu/ignite 

Modular Synthesis of Triazole-based Chiral 
Iodoarenes for Enantioselective Spirocycli-
zations 

C. Hempel, C. Maichle-Moessmer, M.A. Pericàs, 
B.J. Nachtsheim 
Adv. Synth. Catal. 2017, DOI: 10.1002/
adsc.201700246

Capturing elusive cobaltacycle intermedia-
tes: a real-time snapshot of the Cp*Co(III)-
catalyzed oxidative alkyne annulation 

Sanjosé-Orduna, D. Gallego, A. García-Roca, E. 
Martin, J. Benet-Buchholz, M.H. Pérez-Temprano 
Angew. Chem., Int. Ed. 2017, 56, 12137-
12141, DOI: 10.1002/anie.201704744

Fatty Acid Based Biocarbonates: Al-
Mediated Stereoselective Preparation 
of Mono-, Di- and Tricarbonates under 
Mild and Solvent-less Conditions

L. Peña-Carrodeguas, A. Cristòfol, J.M. Fraile, J.A. 
Mayoral, V. Dorado-Horrillo, C.I. Herrerías, A.W. Kleij
Green Chem. 2017, 19, 3535-3541, DOI: 
10.1039/C7GC01206C.

Journal Covers

DOI: 10.1002/adsc.201400589

Selective Oxidations of Primary Hydroxy and Amino Groups
with Laccase/TEMPO

Alba D�az-Rodr�guez,a L�a Mart�nez-Montero,a Iv�n Lavandera,a Vicente Gotor,a

and Vicente Gotor-Fern�ndeza,*

17/2017

Cover Picture
C1-Symmetric Chiral Iodoarenes Bearing Triazoles -- Modular Synthesis
and Application in Enantioselective Spirocyclizations
Christian Hempel, Caecilia Maichle-Moessmer,Miquel Àngel Pericàs,
and Boris Johannes Nachtsheim

Over the past few years, Cp*CoIII complexes have demonstrated their potential to
catalyze C�H functionalization. However, these systems remain in their infancy,
especially concerning the lack of information on themechanisms of these processes.
In their Communication (DOI: 10.1002/anie.201704744), M. H. P�rez-Temprano et
al. unravel previously inaccessible mechanistic features of Cp*CoIII-catalyzed C�H
oxidative alkyne annulation due to the ability of MeCN to capture highly reactive
cobalt species.

Green
Chemistry
Cutting-edge research for a greener sustainable future
rsc.li/greenchem

ISSN 1463-9262

 PAPER 
 C. I. Herrerías, A. W. Kleij  et al.  
 Fatty acid based biocarbonates: Al-mediated stereoselective preparation of 
mono-, di- and tricarbonates under mild and solvent-less conditions 

Volume 19  Number 15  7 August 2017  Pages 3431–3680
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Face to Face with 
Michele Catanzaro

Michele Catanzaro is a freelance journalist based 
in Barcelona with over a decade of experience. He 
writes mainly on science, but also covers current 
affairs related to justice and organised crime. Among 
other media, he contributes to the Nature publishing 
group, El Periódico de Catalunya, and Le Scienze.  

n When did you decide to become a scientist?
I went to a humanities high school, so studying 
physics at university was a big change. I was not 
the kind of person that was driven by a fascination 
for stars or particles. What attracted me was the 
power of physics to make models of all sorts of 
phenomena. I ended up doing my PhD in a highly 
interdisciplinary field; complex networks theory, 
in which people apply network models to study 
processes ranging from packet switching on the 
internet, to energy transfer in a foodweb, to rumor 
spreading in social networks.

n And, why did you decide to become a science 
journalist?

Journalism is something that has always fascinated me 
as I have always liked writing. By the end of my PhD I 
realised that journalism would make me happier than 
science, and that I could make better contributions in 
the first than in the second. Sometimes I miss delving 
deep into knowledge as I did during my PhD, but on the 
other hand having to browse among many different 
subjects allows one to have a very ample angle of vision, 
and an ability to connect dots that many scientists 
don’t have, due to hyper-specializations. 

n In your opinion, which are the more promi-
sing areas in science?

Science is very serendipitous: areas that are 
considered promising yield modest results and 
breakthroughs come from unexpected, minor 
branches. CRISPR would have been impossible 
without the work of an obscure Spanish scientist on 
a bacterium from Santa Pola’s saltern in Alicante. 

n What part of your job do you enjoy the most?
When you find an original, fascinating story; when 
you discover a fact that was buried, sometimes 
intentionally; when you help to uncover an injustice, 
or even save a life. In all these occasions, a spark of 
pleasure, pride and satisfaction travels through your 
brain. You feel you are contributing to something big 
and useful. But there are usually moments at which 
you arrive after a lot of work that can be frustrating 
or exasperating. I think it’s not that different from 
science: a discovery is usually the tip of an iceberg of 
hard work.

n In your opinion, which are the more challen-
ging tasks of being a science journalist?

Getting a good job as a staff journalist or being paid 
reasonably as a freelance; getting bosses that allow 
you to do the work well; not being lazy and spending 
all the necessary energy to do the work well; resisting 
pressure from all sides and of all kinds; being as 
objective as you can, i.e. being intellectually honest 
and sistematically suspicious; knowing enough data 
processing, law, economics, accounting, etc. not to be 
fooled by the powerful.

Proust Questionnaire

Favourite scientist: Richard Feynman.

Your favourite invention: the World Wide Web.

If you hadn’t been scientist… I would have stu-
died philosophy. 

A book:  David Randall, The Universal Journalist.

A movie:  Spotlight.

Science is… a beautiful human endeavour.
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News in brief

Thesis: Drs. Rodrigo García-Muelas, Ignacio Funes, Lau-
ra Fra, Giacomo Filippini, Roc Matheu, Łukasz Wozniak, 
Víctor Laserna, Marta Blasco, Joan Ramon Lao, Jeroen 
Rintjema, Quang Li, Michael Higham, Rositha Kuniyil, 
Daniel Hernández ans Yichen Wu, predoctoral students 
at ICIQ defended their PhD thesis. Congrats!

Prof. Julio Lloret-Fillol 
was appointed member 
of the Young Academy of 
Europe (YAE), being one 
of the very few chemists 
among YAE’s hundreds 
of members. The Young 
Academy of Europe aims to provide advice and feedback 
on science policy, involve top young scientists in the future 
European research strategy through a multidisciplinary 
network that cuts across disciplines.

Prof. Rubén Martín will join 
the Editorial Board of Synlett as 
for January 1st, 2018 as a new 
member. Synlett (Thieme pub-
lishers) focuses on accounts 

and communication of fundamental research in syn-
thetic organic chemistry.

Congrats!

Best bachelor thesis: Raül Lleberia, 
PhD student in Pérez-Temprano’s 
group, received one of the two best 
bachelor thesis (TFG) awards given 
by the Societat Catalana de Química 
(SCQ). Raül worked in a project en-
titled “Mechanistic Study of C–H Ami-
dation with a Cp*Rh(III) Catalyst.”

Best oral communication: Jesús San 
José, PhD student in Pérez-Temprano’s 
group) received the award for ‘Best 
oral communication’ during the COST-
CHAOS training school held in Tallin 
(Estonia) from August 22nd to 25th, 
2017. CHAOS is a COST Action focused 
in C–H Activation in Organic Synthesis. 

Comprehensive training

The last six months have been busy in terms of courses 
and workshops addressed at complementing our PhD 
students’ and postdoctoral researchers’ skills and 
knowledge. Here’s a sample:

Becoming a Scientific Writer: Putting Why? Before 
How (The Papermill): Helping publishing scientists 
develop an impartial, analytical view of scientific 
writing, to better understand their readership, and to 
make them more efficient writers and editors.
Thermal analysis workshop (Mettler Toledo, ICIQ): 
Thermal Analysis techniques and their applications on 
pharmaceutical compounds and polymers.
Career development: Beyong bench (The Papermill): 
Giving participants a competitive edge in the job market 
by developing the intellectual framework needed to 
make informed career choices, and providing practical 
help for the application and selection process, both 
within and outside academia.

Computational catalysis 

ICIQ will host the “Computational Catalysis for 
Sustainable Chemistry” symposium on 13-15 June, 2018. 
The symposium is chaired by Prof. Feliu Maseras, ICIQ 
group leader. This event is a satellite conference of the 
“16th International Congress of Quantum Chemistry” 
(Menton, France) which is taking place a week later.
The conference will bring together chemists from 
around the world and is centered on the applica-
tions in the most recent advances in computational 
chemistry to the field of catalysis.

DECEMBER 2017
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Excellent alliance

Dioxoiodane Compounds as Versatile Sour-
ces for Iodine(I) Chemistry 

K. Muñiz, B. García, C. Martínez, A. Picinelli 

Chem. Eur. J. 2017, 23, 1539-1545, DOI: 
10.1002/chem.201603801

CO2 Activation over Catalytic Surfaces

Álvarez, M. Borges, J.J. Corral-Pérez, J. Giner-Olcina, 
L. Hu, D. Cornu, R. Huang, D. Stoian, A. Urakawa 

ChemPhysChem 2017, 18, 3135-3141, 
DOI: 10.1002/cphc.201700782

Enhanced photoelectrochemical water 
splitting of hematite multilayer nanowire 
photoanodes by tuning the surface state via 
bottom-up interfacial engineering 

P.Y. Tang, H.B. Xie, C. Ros, L.J. Han, M. Biset-Peiró, 
Y.M. He, W. Kramer, A. Pérez-Rodríguez, E. Saucedo, 
J.R. Galán-Mascarós, T. Andreu, J.R. Morante, J. Arbiol 

Energy Environ. Sci. 2017, 10, 2124-
2136, DOI: 10.1039/c7ee01475a

How to make an efficient and robust mole-
cular catalyst for water oxidation 

P. Garrido-Barros, C. Gimbert-Suriñach, R. Matheu, X. 
Sala, A. Llobet 

Chem. Soc. Rev. 2017, 46, 6088-6098, 
DOI: 10.1039/C7CS00248C.

Journal Covers

Madrid, October 18th – The 25 centres and 16 research 
units accredited with the “Severo Ochoa” and “María 
de Maeztu” excellence distinctions, ICIQ among them, 
formally established the Severo Ochoa and María de 
Maeztu Alliance (SOMMa) in their first official meeting. 

SOMMa aims to raise the national and international 
profile of science in Spain; promote the exchange of 
knowledge, technology and best practices among its 
members, the international scientific community and 
the main stakeholders; cooperating with other research 
centres in Spain to strengthen the R&D+i system; and 
having a voice in Spanish and European science policy.

A novel molecular pho-
toanode to oxidise water

Mastering the oxidation of water to molecular oxygen is 
key for the production of sustainable solar fuels and oth-
er energetic molecules. Now, a multidisciplinary team of 
chemists, engineers and material scientists from ICIQ 
and Caltech have designed a new silicon photoanode 
that incorporates immobilised molecular catalysts to 
achieve water oxidation with high faradaic efficiency 
during several hours.

ICIQ and Caltech researchers have recently discovered 
how to effectively tie molecular catalysts onto commer-
cial silicon photoelectrodes using a novel multi-layered 
coating made of titanium dioxide, graphite, and carbon 
nanotubes (CNTs). The outermost CNTs layer holds 
the key for success – it allows the anchoring of the py-
rene-decorated ruthenium catalysts through strong 
π-stacking interactions. These hybrid photoanodes can 
oxidise water for several hours thanks to the combina-
tion of the fast kinetics of molecular catalysts and the 
high durability of the protected silicon semiconductors. 
Read more.

Photoelectrochemical behavior of a molecular Ru-
based water-oxidation catalyst bound to TiO2-protect-
ed Si photoanodes.
R. Matheu, I.A. Moreno-Hernández, X. Sala, H.B. Gray, 
B.S. Brunschwig, A. Llobet, N.S. Lewis.

J. Am. Chem. Soc. 2017, DOI: 10.1021/jacs.7b06800

www.chemeurj.org

2017-23/7

A Journal of

Supported by

Front Cover Picture: 
K. Muñiz et al.   
Dioxoiodane Compounds as Versatile Sources for Iodine(I) Chemistry
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www.chemphyschem.org

A Journal ofCover Feature:
A. Álvarez et al.

CO2 Activation over Catalytic Surfaces

Energy &
Environmental
 Science
rsc.li/ees

ISSN 1754-5706

PAPER
Jordi Arbiol et al. 
Enhanced photoelectrochemical water splitting of hematite multilayer 
nanowire photoanodes by tuning the surface state via bottom-up 
interfacial engineering

Volume 10 Number 10 October 2017 Pages 2047–2270

Chem Soc Rev
Chemical Society Reviews
rsc.li/chem-soc-rev

ISSN 0306-0012

TUTORIAL REVIEW
Antoni Llobet et al.
How to make an efficient and robust molecular catalyst for water 
oxidation

Includes a collection of articles on the theme of artificial photosynthesis

Volume 46 Number 20 21 October 2017 Pages 6077–6422
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http://www.iciq.org/research/publication/photoelectrochemical-behavior-of-a-molecular-ru-based-water-oxidation-catalyst-bound-to-tio2-protected-si-photoanodes/
http://www.iciq.org/research/publication/photoelectrochemical-behavior-of-a-molecular-ru-based-water-oxidation-catalyst-bound-to-tio2-protected-si-photoanodes/


Chat with scientists

Dr. Alicia Monleón, postdoctoral researcher in Martín’s 
lab, came in second position of “Somos científicos, sáca-
nos de aquí,” a science outreach contest where primary 
and secondary school students challenge researchers 
with questions about anything they can think of and 
vote so that their favorite scientist can win a €500 prize. 

In the last year edition, Ignacio Funes (Maseras’ group) 
won the ‘Environment’ prize and he just launched a You-
Tube channel.

Sweet science

The ICIQ and the URV are running a joint effort to 
create the “Science of Chocolate” project, a series of 
workshops by female researchers about how we can 
see chocolate from different scientific perspectives. 
We want to focus on raising girls’ interest in science. 
Both the research presented and the researchers’ life 
experiences are important for inspiring the children 
involved in this project. Dr. Marta Martínez (X-Ray 
Diffraction Unit), Ester Iniesta (PhD student in Vidal’s 
group) and Dr. Gisela Colet (RSA manager) from ICIQ 
will each give a talk.

“Science and Chocolate” is taking place at the 
Tarragona Public Library from November 2017 to 
July 2018.

Química en Família

On November 14th, 15th and 16th our much loved 
chemistry workshop “Química en Família” took 
place in ICIQ’s auditorium. We were so happy to see  
so many little scientists!

Science at school

Cristina Rodríguez and Ignacio Funes delivered talks 
to inspire and engage secondary school students 
in the world of science. Their talks are part of the 
“Ciència a les escoles” programme organized by FCRI 
and Departament d’Ensenyament.

n Cristina Rodríguez gave a talk entitled ”What 
happens in your brain when you take drugs” at INS 
Blanca d’Anjou (El Perelló).

n Ignacio Funes went to INS Joan Puig i Ferrater 
(La Selva del Camp) to answer the question “Can you 
be a chemist without wearing a lab coat?”
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Dr. Alicia Monleón

Cristina Rodríguez, 
PhD student 

Ignacio Funes, 
postdoctoral researcher
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https://somoscientificos.es/
https://somoscientificos.es/
https://youtu.be/eBy9M7xyZHw
https://youtu.be/eBy9M7xyZHw
http://www.iciq.org/wp-content/uploads/2017/11/cicle-xerrades-xoco.pdf
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Great success!

We launched the ICIQ Virtual Lab in 
September and it’s been very well 
received. The ICIQ Virtual Lab is a 
platform addressed to the education 
community with access to our 
science education materials. It’s also 
a tool to showcase our research and 
researchers. Make click here!

http://labvirtual.iciq.es

